Vaccines of the future.
Vaccines of the future can be divided into three broad groups, namely those of the near future (<10 years); the medium-term future (10-19 years); and the long-term future (20-50 years). For the near future, there is some "low hanging fruit" which is clearly on the horizon, such as a Vi-conjugate vaccine for typhoid or a protein-based vaccine for Neisseria meningitidis serogroup B. Just slightly more distant will be vaccines for shigellosis and a common protein vaccine for Streptococcus pneumoniae. Also in this group, but not as far advanced, will be a vaccine for Group A streptococcus. I place vaccines for the "big three", malaria, tuberculosis and HIV/AIDS in the medium term basket. The sporozoite malaria vaccine RTS-S is closest, but surely a definitive malaria vaccine will also require antigens from other stages of the life cycle. A tuberculosis vaccine will be either a re-engineered BCG; or a molecular vaccine with several protein antigens; or one based on prime-boost strategies. What will delay this is the high cost of clinical trials. For HIV/AIDS, the partial success of the Sanofi-Pasteur prime-boost vaccine has given some hope. I still place much faith in antibody-based vaccines and especially on mimotopes of the env transitional state assumed after initial CD4 binding. Monoclonal antibodies are also leading us in interesting directions. Longer term, the vaccine approach will be successful for autoimmune diseases, e.g. juvenile diabetes and coeliac disease. Cancer vaccines are also briefly surveyed. Adjunct issues needing to be addressed include more extensive combinations; alternate delivery systems; and more intelligently designed adjuvants based on knowledge of the innate immune system.